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(54) Surface acoustic wave device 

(57) It is an object on the invention to provide a SAW 
device sealed by resin, which is low priced and suited 
for decreasing its thickness and weight and requires no 
particular course for processing a substrate, and a 
method for fabricating the same. A functional surface of 
a piezoelectric substrate provided with interdigtal trans- 
ducers and a mounting surface of a circuit substrate are 
opposed to each other to form vibration cavities for sur- 
face wave propagation areas therebetween. Electrical 
power is supplied to the piezoelectric substrate from the 
circuit substrate via electrode pads formed on respec- 
tive inner surface of both the substrate and bumps 
inserted therebetween. A resin film adheres to the 
respective inner surfaces of both the substrates except 
the surface wave propagation areas to shield the vibra- 
tion cavity from the environmental space. Apertures are 
previously formed at predetermined parts of the resin 
film by means of a laser. A resin film is temporarily 
adhered to the inner surface of the circuit substrate for 
instance, and positioning of both the substrates are 
adjusted relative to each other. Thereafter, both the sub- 
strates are permanently adhered to each other by hot- 
pressing them, and sealing is completed. 
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Description 

[0001] The invention relates to a surface acoustic 
wave device (a SAW device, hereinafter) serving as a 
surface acoustic wave filter, and especially to a SAW 5 
device, which is mounted on a circuit substrate in a way 
of facedown and sealed by resin. 
[0002] A wireless terminal set, represented by a port- 
able telephone set, is now being lighter in weight, thin- 
ner in thickness and smaller in size, and in conformity to 
with the recent tendency, miniaturized parts and a 
method for mounting them on a substrate are actively 
developed. A SAW device is a frequency-selecting 
device utilizing a wave propagated along a surface of an 
elastic body, and frequently used in a high frequency is 
circuit. The fundamental structure of the SAW device is 
that interdigital transducers, which reversibly convert 
electrical signals into surface acoustic waves, are 
formed on the surface of a piezoelectric substrate. The 
interdigital transducer is formed by the use of thin film- 20 
forming and photolithography technologies. Material of 
the interdigital transducer is Al in most cases, and its 
width is in the order of micron to submicron meter. 
[0003] The SAW device is composed of a piezoelec- 
tric substrate and a circuit substrate. The piezoelectric 25 
substrate is provided with the interdigital transducers 
and surface wave propagation areas on its functional 
surface, and mounted on the mounting surface of the 
circuit substrate. The functional surface of the piezoe- 
lectric substrate and the mounting surface of the circuit 30 
substrate are opposed to each other, and the circuit 
substrate supplies electrical power to the interdigital 
transducers via electrode pads respectively formed on 
both the substrates and bumps inserted between the 
electrode pads. 35 
[0004] In order to protect the interdigital transducers 
with minute widths from the environmental space, it is 
indispensable to seal the SAW device. Moreover, in 
order to secure certain propagation of the surface 
waves , rt is necessary to form vibration cavitie s over the 40 

su !!l?^.^^SJS^^^^ on ar eas. ~ — 

fOOOS] Earnest efforts have been made to meet the 
aforementioned requirements. For example, a SAW 
device ^eajgj by a metallic casing is the most reliable 
from the view points of sealing capability, mechanical 45 
strength and shielding property against external electro- 
magnetic waves, but unfavorable from the aspects of 
cost, weight and size, in the other structure of the SAW 
device , a hollow is formed on a part of the circuit sub - 
strate opposing to the surface wave propagation areas so 
TrTorc^^ 

the shape of the circuit substrate is particular, the cost 
of production is high, and it i s difficult to achieve satis- 
factory sealing^ capability. 

[0006] Accordingly, it is an object of the invention to 55 
provide a surface acoustic wave device sealed by resin, 
which is low priced and suited for decreasing its thick- 
ness and weight, and requires no particular course for 
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processing a substrate. 

[0007] ft is a further object of the invention to provide 
a method for fabricating a surface acoustic wave device, 
in which a resin film is temporarily adhered to a mount- 
ing surface of a circuit substrate at first 
[0008] It is a still further object of the invention to pro- 
vide a method for fabricating a surface acoustic wave 
device, in which a resin film is temporarily adhered to a 
functional surface of a piezoelectric substrate at first. 
[0009] ft is a yet further object of the invention to pro- 
vide a method for fabricating a surface acoustic wave 
device, in which apertures are previously formed at pre- 
determined parts of a resin film, before it is temporarily 
adhered to a surface of a substrate. 
[001 0] According to the first feature of the invention, a 
surface acoustic wave device comprises: 

a piezoelectric substrate provided with interdigital 
transducers and surface wave propagation areas, 
both being formed on a functional surface of the 
piezoelectric substrate, 

a circuit substrate having a mounting surface ther- 
eon, 

wherein the functional surface of the piezoelectric 
substrate and the mounting surface of the circuit 
substrate are opposed to eac h other to form vibra- 
tion j^yities over the surface wave propagation 
"areas, 

means for supplying electrical power to the interdig- 
ital transducers from the circuit substrate, and 
a resin film , which is ad hered to both th e functional 
surtace of the piezoelectric substrateTand the 
rrrounting j&i^e[of the cfrcurt substrate to shiel d 
the vibration cavities from an external space, 
^ wnerein t he resin turn goes" not 'cover the surface 
wave prcpaga^ 

[0011] According to the second feature of the inven- 
tion, a method for fabricating a surface acoustic wave 
device, which comprises a piezoelectric substrate pro- 
vided with interdigital transducers and surface wave 
propagation areas, both being formed on a functional 
surface of the piezoelectric substrate, and a circuit sub- 
strate having a mounting surface thereon, and are 
formed by combining the piezoelectric substrate with 
the circuit substrate, making the functional surface of 
the piezoelectric substrate oppose to the mounting sur- 
face of the circuit substrate, to form vibra tion cavities 
over the surface wave propagation ar^STand fprovidecf 
with means for supplying electrical power to the inter- 
digital transducers from the circuit substrate, comprises 
the steps of: 

terrpora rily^adheringjMggjg fflm to the mounting 
surface of theciraiiFsub^ 

Jormmg 7 apertures on predetermined parts of the 
Tenpora?TIy^ad^red resin film, which respectively 
correspond to the surface wave propagation areas. 
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making the functional surface of the piezoelectric 
substrate oppose to the mounting surface of the cir- 
cuit substrate, and 

after positioning of the piezoelectric and circuit sub- 
strates is adjusted relative to each other , perma- 
nently adhering both the substrates to each othe r 
via thej^jnjij^ hot-pre ssing them. ' 

[001 2] According to the third feature of the invention, 
a method for fabricating a surface acoustic wave device, 
which comprises a piezoelectric substrate provided with 
interdigital transducers and surface wave propagation 
areas, both being formed on a functional surface of the 
piezoelectric substrate, and a circuit substrate having a 
mounting surface thereon, and are formed by combining 
the piezoelectric substrate with the circuit substrate, 
making the functional surface of the piezoelectric sub- 
strate oppose to the mounting surface of the circuit sub- 
strate, to form vibration cavities over the surface wave 
propagation areas, and provided with means for supply- 
ing electrical power to the interdigital transducers from 
the circuit substrate, comprises the steps of: 

tem porarily adhering a resin film to the functional . 

' surface of th e piezoe l^tricsubstrate, 
for ming apertures on predeterm ined parts of the 

temporarily adhered resin film, which respectively 
correspond to the surface wave propagation areas, 
making the functional surface of the piezoelectric 
substrate oppose to the mounting surface of the cir- 
cuit substrate, and 

after positioning of the piezoelectric and circuit sub- 
strates is adjusted relative to each othe r, perma- 
nently adhering b ottLtM. substrates J o jgch other 
' via the resjjxiito^^ them. 

[001 3] According to the fourth feature of the invention, 
a method for fabricating a surface acoustic wave device, 
which comprises a piezoelectric substrate provided with 
interdigital transducers and surface wave propagation 
areas, both being formed on a functional surface of the 
piezoelectric substrate, and a circuit substrate having a 
mounting surface thereon, and are formed by combining 
the piezoelectric substrate with the circuit substrate, 
making the functional surface of the piezoelectric sub- 
strate oppose to the mounting surface of the circuit sub- 
strate, to form vibration cavities over the surface wave 
propagation areas, and provided with means for supply- 
ing electrical power to the interdigital transducers from 
the circuit substrate, comprised the step of: 

forming apertures ^oa_predetermined parts o f a 
resin film to be situated between the functional jurT 
lace ofthe ^Pfezoelecfric su^rate^andfte mounting 
^r^ecj the circuit substrata positions ofthe pre- 
'Betermined parts of the resin film respectively cor- 
responding to the surface wave propagation areas, 
temporarily adhering the resin film to a surface 
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selected from the functional surface of the piezoe- 
lectric substrate and the mounting surface of the 
circuit substrate, 

making the functional surface of the piezoelectric 
substrate oppose to the mounting surface of the cir- 
cuit substrate, and 

after positioning of the piezoelectric and circuit sub- 
strates is adjusted relative to each othe r, perma- 
n ently adhering both the substrates to each oth er 
"Via the resin turn by hot-pressing them. 



[0014] The invention will be explained in more detail in 
conjunction with appended drawings, wherein: 

FIQ.1 shows a top view of an example of a conven- 
tional SAW device, 

FIG.2 shows a top view of another example of a 
conventional SAW device, 

FIG.3 shows a cross-sectional view of an example 
of a conventional SAW device, 
FIG.4 shows a cross-sectional view of another 
example of a conventional SAW device, 
FIG.5 shows a top view of plural surface wave prop- 
agation areas arranged in parallel with each other 
on a piezoelectric substrate, 
FIG.6A to 6D shows cross-sectional views of a 
SAW device according to the first preferred embod- 
iment of the invention and a method for fabricating 
the same, 

FIG. 7A to 7C shows cross-sectional views of a 
SAW device according to the second preferred 
embodiment of the invention and a method for fab- 
ricating the same, 

FIG.8 shows a cross-sectional view of the third pre- 
ferred embodiment of the invention, and 
FIG.9 shows a cross-sectional view of the fourth 
preferred embodiment of the invention. 



[0015] Before explaining a surface acoustic wave 
40 device and a method for fabricating the same in the pre- 
ferred embodiments according to the invention, the 
aforementioned conventional surface acoustic wave 
device will be explained. 

[0016] Fig.1 shows an example of a conventional 
45 SAW device. A surface wave propagation area 55 pro- 
vided with a pair of interdigital transducers, 52 and 53, 
near both the side ends thereof and electrode pads 54 
for supplying electrical power to the interdigital trans- 
ducers are formed on the functional surface of a piezo- 
so electric substrate 51. The bumps 56 for electrically 
connecting the piezoelectric substrate 55 with a circuit 
substrate (not shown) are respectively formed on the 
side ends of the interdigital transducers. FIG.2 shows 
another example of a conventional SAW device. Simi- 
55 larly to the case of FIG.1, a surface wave propagation 
area 67 provided with interdigital transducers 62 and 
electrode pads (signal electrodes 63 and ground elec- 
trodes 64) are formed on a functional surface of a piezo- 
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electric substrate 61. Bumps (signal electrode bumps 
65 and ground electrode bumps 66) are respectively 
formed on electrode pads. 

[001 7] In order to protect minute electrodes from the 
environment, it is indispensable to seal the SAW device, s 
Moreover, it is necessary form a free space over a sur- 
face wave propagation area not to suppress a propaga- 
tion of a surface wave. That is to say, free spaces must 
be formed over the surface wave propagation areas 55 
and 67 respectively shown in FIGs.1 and 2. Then, the 
sealing structure of the SAW device, which contains a 
cavity in itself, becomes necessary. FIG.3 shows an 
example of a conventional SAW device. A pair of inter- 
digital transducers 73 and electrode pads 74 for supply- 
ing electrical power to the interdigital transducers are 
formed on a functional surface of a piezoelectric sub- 
strate 71 formed of quartz. Bumps 75, which electrically 
connect the piezoelectric substrate 71 with a circuit sub- 
strate 72, are formed on the electrode pads 74, and 
electrical power is supplied to the interdigital transducer 
from the circuit substrate via the electrode pads and the 
bumps. The functional surface of the piezoelectric sub- 
strate 71 and the mounting surface of the circuit sub- 
strate 72 are opposed to each other. After the 
positioning of both the substrates are adjusted relative 
to each other, electrical conduction therebetween can 
be completed. Thereafter, both the substrate are sealed 
by metallic material to form a airtight sealing. 
[0018] FIG.4 shows a SAW device disclosed in Japa- 
nese Patent Kokai 8-204497. A functional surface of a 
piezoelectric substrate 81 , which is formed in a way sim- 
ilar to that in the case of FIG.3, and a mounting surface 
of a printed circuit board 82 are opposed to each other, 
and electrical conduction therebetween is completed. A 
hollow 87 is formed at a part of the mounting surface of 
the printed circuit board, which opposes to surface wave 
propagation areas, and the outer periphery of the SAW 
device is covered with sealing resin. 
[0019] Since the conventional SAW device shown in 
FIG.3 is sealed by metallic plates, it is highly reliable. 
However, since this SAW device comprises a metallic 
frame or a metallic cover, it is difficult to decrease thick- 
ness, weight and cost of the SAW device. The cost of 
fabrication of the other conventional SAW device shown 
in FIG.4 is high, because the shape of the substrate is 45 
particular. Since the outer periphery of the SAW device 
is sealed by liquid resin, the cost of material low. How- 
ever, since there is a clearance between both the sub- 
strate, which corresponds to the height of the bumps, it 
is difficult to prevent penetration of liquid resin into the so 
vibration cavity from the peripheral space. Moreover, in 
case that plural surface wave propagation areas 92 are 
formed on a piezoelectric substrate 91 as shown in 
FIG.5 and liquid resin is used in order to seal the SAW 
device, resi n can not lie between the surface wave prop- 55 
agation areas and satisfactory sealing property cannot 
be obtained. 

[0020] Next, preferred embodiments of the invention 



will be explained referring to appended drawings. 
FIG.6A to 6D show a case where two surface wave 
propagation areas are formed on a piezoelectric sub- 
strate, and a method for fabricating the first SAW device. 
FIG.6D shows a cross-sectional view of the first SAW 
device fabricated in this way. The surface wave propa- 
gation areas 14 and electrode pads 15 are formed on 
the piezoelectric substrate 11. On the other hand, the 
electrode pads 15 are formed on a ceramic circuit sub- 
strate 12 also (FIG.6A). Next, a resin fj jm 13, which 
does not contain conductive particles, Ts temporarily 
a dhered t o a mounting surface (an inner "surface, Here-* 
Tnafter) of the circuit^ub^ratej[FIG.6B). Subsequently, 
on the resin film 13, apparatus areformed by means of 
a laser above the electrode pads 1 5" In3 over regions 
corresponding to the surface wave propagating areas 
14 formed on the piezoelectric substrate 11 (FIG.6C). 
Finally, after the positioning of the piezoelectric sub- 
strate 1 1 relative to the circuit substrate 12 is adjusted, 
they ^are permanently adhered to each other by hot- 
pressing them in a way of face-down, andjys&lingLjs 
completed. In this way. the SAW device, which contains 
vibration cavities 17 for the surface wave propagation 
areas 14 in itself (FIG.6D) can be fabricated. 
[0021] FIG.7A to 7C show the second SAW device 
(FIG.7C) and the method for fabricating the same. On 
predetermined parts of an anisotropic conductive film 
23, which respectively correspond to surface-wave 
propagation areas 24, apertures are previously formed 
by means of a laser. Then, a piezoelectric substrate 21 
and a circuit substrate 22, which are to be joined with 
each other via the aforementioned resin film 23, are pre- 
viously set up (FIG.7A). Subsequently, after the posi- 
tioning of the apertures formed on the anisotropic 
corg uctivefilm 23 j s adjusted 
wave„ propagation ar^s_2pbrmed on the piezoelectric 
substrate 21 , the anisotropic conductive film 23 and the 
piezoelectric substrate 21 are temporarily adhered to 
each other (FIG.7B). Finally, after the positioning of the 
piezoelectric substrate 21 and the circuit substrate 22 is 
adjusted relative to each other, they are permanently 
ad hered to each othe r by hot-pressing thernln a way of 
face-down, and sealing is completed. In this way. a SAW 
device, which contains vibration cavities 27 for the sur- 
face-wave propagation areas 24 in itself, can be fabri- 
cated (FIG.7C). 

[0022] The difference in the structure between the first 
and second SAW devices depends on whether clear- 
ances exist around the bumps or not. In the SAW 
devices shown as the embodiments of the invention, 
their sides and backs are exposed, but their sides and 
backs may be covered with liquid resin at need. 
[0023] FIG.8 shows an example of a SAW device fab- 
ricated by the method shown in FIGs. 7A to 7C, in which 
a protective layer 38 is formed over a functional surface 
(an inner surface, hereinafter) of the piezoelectric sub- 
strate 38. 

[0024] FIG.9 shows an example of a shielding struc- 
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ture of an embodiment, in which a ground electrode 49 
formed around the outer periphery of the circuit sub- 
strate 42 is electrically connected with a conductive 
layer 50 formed on the back and the side of the piezoe- 
lectric substrate 41 via conductive resin 40. In the struc- s 
ture shown in FIG. 9, the conductive layer 50 is formed 
on the back and the side of the piezoelectric substrate 
41, but the conductive layer 50 may be formed only on 
the back of the piezoelectric substrate 41. Moreover, 
conductive resin 40 is formed only on the side of the pie- w 
zoelectric substrate 41 , but conductive resin 40 may be 
formed on both the side and the back of the piezoelec- 
tric substrate 41 . 

[0025] The invention will be explained in more detail. 
There is no limitation on material of the piezoelectric is 
substrate used in the SAW device according to the 
invention. For example, quartz, LiTa0 3 or LiNbOs can 
be enumerated. There is no limitation on material of the 
circuit substrate. For example, a ceramic substrate such 
as Al 2 0 3 , a glass-ceramic substrate, or a printed circuit 20 
board, such as FR-4, can be suitably selected at need. 
Sealing resin used in the embodiment of the invention is 
shaped into a film. Thermosetting resin is especially 
advisable for a view point of reliability. For example, film 
shaped epoxy resin is suited for this purpose, and ther- 25 
mosetting epoxy resin for an anistropic conductive film 
on the market is especially advisable because of its 
short thermohardening time. Filler of various kinds can 
be mixed with aforementioned resin at need. Especially, 
it is desirable to mix inorganic filler, such as Si0 2 parti- 30 
cles, with resin from view points of increase of mechan- 
ical strength, decrease of thermal expansion coefficient 
and improvement of waterproof property. The thickness 
of resin film should be nearly the same as the sum of 
the thicknesses of the electrode pads, which are 35 
respectively formed on the piezoelectric and circuit sub- 
strates, and the height of the bump, which is electrically 
connected with both the electrode pads. If the thickness 
of resin is thicker than the aforementioned value, the 
electrical conduction between the substrates becomes 40 
unsatisfactory, and excess resin penetrates into the sur- 
face wave propagation areas. If the thickness of resin is 
thinner than the aforementioned value, sealing capabil- 
ity of resin film become unsatisfactory. Moreover, the 
bumps may be formed either on the piezoelectric sub- 45 
strate or on the circuit substrate. 
[0026] As mentioned in the above, it is necessary to 
form a cavity on the surface wave propagation area 
formed on the piezoelectric substrate. However, it has 
been confirmed that the function of the piezoelectric so 
substrate including the surface wave propagation area 
is never affected in case that a thin protective layer, a 
thickness of which is about 1000A. is formed on the 
inner surface of the piezoelectric substrate. This protec- 
tive layer is effective for preventing adhesion of alien 55 
bodies to the surface wave propagation area, and fulfills 
a function similar to that of a passivation layer of a sem- 
iconductor chip. Inorganic material, such as Si0 2 or 



SiN, and organic material, such as polyimide, can be 
enumerated as material of the protective layer. The 
former can be formed on the inner surface of the piezo- 
electric substrate by spattering, and the latter by spray- 
coating or spin-coating. 

[0027] The SAW device can be fabricated into a 
shielding structure, which is resisting against the exter- 
nal electro-magnetic wave, by forming conductive layers 
on the back and the side of the piezoelectric substrate 
and electrically connecting them with the ground elec- 
trode. There is no limitation on material of the conduc- 
tive layers, which are formed on the back and the side of 
the piezoelectric substrate, and a metallic layer and a 
conductive resin layer can be applied. The former can 
be formed by spattering, and the latter by printing. 
There is no limitation on the method for electrically con- 
necting the conductive layers, which are formed on the 
back and the side of the piezoelectric substrate, with the 
ground electrode, but the electrical connection by 
means of conductive resin is simple and advisable. 
[0028] Next, a method for fabricating a SAW device 
will be explained. A protective layer is previously formed 
on the inner surface of the piezoelectric substrate at 
need. In order to obtain high reliability, it is advisable 
that the protective layer is not formed on the electrode 
pads. In case that an organic thin layer, such as a poly- 
imide layer, is formed on the inner surface of the piezo- 
electric substrate as the protective layer, if a bump with 
a pointed end exists on a electrode pad formed on the 
opposite circuit substrate, a satisfactory electrical con- 
tact can be obtained, because the pointed end of the 
bump break through the protective layer. 
[0029] First, a resin film is temporarily adhered to an 
inner surface of a substrate selected from the piezoelec- 
tric and circuit substrates. Thermohardening of the resin 
film does not proceed at the temperature of temporary 
adhesion, and , in general, the aforementioned temper- 
ature is nearly the same as glass transition temperature 
of a resin film. In case that an anisotropic conductive 
resin film on the market is used, the resin film is tempo- 
rarily adhered at 80-100°C in usual. Next, apertures are 
formed on the parts of the resin film, which respectively 
correspond to the surface wave propagation areas, 
where the apertures are slightly larger than the surface 
wave propagation areas. It is advisable to form the aper- 
tures by means of a laser, but other means can be 
adopted. In case that the aperture is formed by means 
of a laser, an irradiated portion is considerably heated, 
though it is instantaneous. Material of the underling pie- 
zoelectric or circuit substrate should be so selected that 
the substrate is not hurted by laser heat. For example, in 
case that the aperture is formed on the resin film 
adhered to the circuit substrate, it is not desirable to use 
a printed circuit board, but advisable to use a ceramic 
substrate. When the aperture is formed by means of a 
laser, since the inner periphery of the aperture is ther- 
mohardened by laser heat, resin does not flow. How- 
ever, since resin is not yet thermohardened expect the 
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inner periphery of the aperture, resin can be perma- 
nently adhered to the opposite substrate by later men- 
tioned hot-pressing. Accordingly, resin does not 
penetrate into the surface wave propagation areas and 
contact with them. As mentioned in the above, in case 
that the apertures are formed only on the parts of the 
resin film, which correspond to the surface wave propa- 
gation areas, an anisotropic conductive resin film is 
used. In case that the apertures are formed on both the 
parts, which respectively correspond to the surface 
wave propagation areas and the electrode pads, there 
is no necessity for using the anisotropic conductive 
resin film. After the apertures are formed on the prede- 
termined parts of the resin film and the positioning of 
both the substrates is adjusted relative to each other, 
both the substrates are permanently adhered to each 
other by hot-pressing them via the resin film, and resin 
sealing is completed. In case that a resin film is tempo- 
rarily adhered to the inner surface of the circuit sub- 
strate and the apertures are formed on the 
predetermined parts of the resin film, there is no neces- 
sity for perfectly penetrating and removing the resin film. 
When the piezoelectric and circuit substrates are joined 
with each other, the SAW device can fulfill its function in 
case that it is provided with vibration cavities on the sur- 
face wave propagation areas. Accordingly, no problem 
occurs even in case that a resin layer, which is thinner 
than the height of the bump, still remains on the inner 
surface of the circuit substrate. Moreover, no problem 
occurs in case that leavings, such as filler contained in 
resin, adhere to the inner surface of the circuit sub- 
strate, if they do not peel off. Accordingly, the resin layer 
on the predetermined parts can be removed by grind- 
ing. 

[0030] In another embodiment for fabrication a SAW 
device, the apertures are previously formed on the pre- 
determined parts of the resin film, which respectively 
correspond to the surface wave propagation areas, and 
the resin film provided with the apertures is adhered to 
an inner surface of a substrate selected from the piezo- 
electric and circuit substrates. In this structure, no con- 
sideration is necessary on material of the substrate, 
which is distinct from the previous embodiment. The 
apertures can be formed on the resin film by punching. 
[0031] As mentioned in the above, according to the 
embodiments of the invention, since the SAW device 
can be sealed by resin and no special step for process- 
ing the substrate is necessary, the SAW device can be 
provided at a low price. Moreover, since a metallic layer, 
which has been used in the conventional SAW device 
for forming airtight sealing, becomes unnecessary, a 
thin and light SAW device can be provided. 
[0032] Although the invention has been described with 
respect to specific embodiment for complete and clear 
disclosure, the appended claims are not to be thus lim- 
ited but are to be construed as embodying all modifica- 
tion and alternative constructions that may be occurred 
to one skilled in the art which fairly fall within the basic 



teaching here is set forth. 
Claims 

5 1 . A surface acoustic wave device, comprising: 

a piezoelectric substrate provided with interdig- 
ital transducers and surface wave propagation 
areas, both being formed on a functional sur- 
10 face of said piezoelectric substrate, 

a circuit substrate having a mounting surface 
thereon, 

wherein said functional surface of said piezoe- 
lectric substrate and said mounting surface of 

75 said circuit substrate are opposed to each 

other to form vibration cavities over said sur- 
face wave propagation areas, 
means for supplying electrical power to sajd 
interdigital transducers from said circuit sub- 

20 strate, and 

a resin film, which is adhered to both said func- 
tional surface of said piezoelectric substrate 
and said mounting surface of said circuit sub- 
strate to shield said vibration cavities from an 

25 external space, 

wherein said resin film does not cover said sur- 
face wave propagation areas. 

2. A surface acoustic wave device according to daim 
30 1, wherein: 

said means for supplying electrical power to 
said interdigital transducers comprise elec- 
trode pads, which are respectively formed on 
35 said functional surface of said piezoelectric 

substrate and said mounting surface of said cir- 
cuit substrate, and bumps respectively inserted 
between said electrode pads. . 

40 3. A surface acoustic wave device according to daim 
1 or 2, wherein: 

said resin film is a thermosetting resin film. 

45 4. A surface acoustic wave device according to daim 

3. wherein: 

said thermosetting resin film is an anisotropic 
conductive resin film. 

50 

5. A surface acoustic wave device according to daim 

4, wherein: 

said thermosetting resin contains Si0 2 parti- 
55 cles. 

6. A surface acoustic wave device according to any 
one of claims 1 to 5, wherein: 
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said functional surface of said piezoelectric 
substrate is provided with a protective layer. 

7. A surface acoustic wave device according to any 
one of claims 1 to 6, wherein: 

a side and / or a back of said piezoelectric sub- 
strate are covered with conductive layers, and 
said conductive layers are electrically con- 
nected with a ground electrode formed on said 
circuit substrate. 

8. A surface acoustic wave device according to any 
one of claims 2 to 7, further comprising: 

clearances respectively formed around said 
bumps. 

9. A method for fabricating a surface acoustic wave 
device, which comprises a piezoelectric substrate 
provided with interdigital transducers and surface 
wave propagation areas, both being formed on a 
functional surface of said piezoelectric substrate, 
and a circuit substrate having a mounting surface 
thereon, and are formed by combining said piezoe- 
lectric substrate with said circuit substrate, making 
said functional surface of said piezoelectric sub- 
strate oppose to said mounting surface of said cir- 
cuit substrate, to form vibration cavities over said 
surface wave propagation areas, and provided with 
means for supplying electrical power to said inter- 
digital transducers from said circuit substrate, com- 
prising the steps of: 

temporarily adhering a resin film to said mount- 
ing surface of said circuit substrate, 
forming apertures on predetermined parts of 
said temporarily adhered resin film, which 
respectively correspond to said surface wave 
propagation areas, 

making said functional surface of said piezoe- 
lectric substrate oppose to said mounting sur- 
face of said circuit substrate, and 
after positioning of said piezoelectric and circuit 
substrates is adjusted relative to each other, 
permanently adhering both said substrates to 
each other via said resin film by hot-pressing 
them. 

10. A method for fabricating a surface acoustic wave 
device according to claim 9, wherein: 

said step of forming apertures on said prede- 
termined parts of said resin film is carried out 
by means of a laser. 

11. A method for fabricating a surface acoustic wave 
device, which comprises a piezoelectric substrate 



provided with interdigital transducers and surface 
wave propagation areas, both being formed on a 
functional surface of said piezoelectric substrate, 
and a circuit substrate having a mounting surface 

5 thereon, and are formed by combining said piezoe- 
lectric substrate with said circuit substrate, making 
said functional surface of said piezoelectric sub- 
strate oppose to said mounting surface of said cir- 
cuit substrate, to form vibration cavities over said 

10 surface wave propagation areas, and provided with 
means for supplying electrical power to said inter- 
digital transducers from said circuit substrate, com- 
prising the steps of: 

75 temporarily adhering a resin film to said func- 

tional surface of said piezoelectric substrate, 
forming apertures on predetermined parts of 
said temporarily adhered resin film, which 
respectively correspond to said surface wave 

20 propagation areas, 

making said functional surface of said piezoe- 
lectric substrate oppose to said mounting sur- 
face of said circuit substrate, and 
after positioning of said piezoelectric and circuit 

25 substrates is adjusted relative to each other, 

permanently adhering both said substrates to 
each other via said resin film by hot-pressing 
them. 

30 12. A method for fabricating a surface acoustic wave 
device, which comprises a piezoelectric substrate 
provided with interdigital transducers and surface 
wave propagation areas, both being formed on a 
functional surface of said piezoelectric substrate, 
and a circuit substrate having a mounting surface 
thereon, and are formed by combining said piezoe- 
lectric substrate with said circuit substrate, making 
said functional surface of said piezoelectric sub- 
strate oppose to said mounting surface of said cir- 
cuit substrate, to form vibration cavities over said 
surface wave propagation areas, and provided with 
means for supplying electrical power to said inter- 
digital transducers from said circuit substrate, com- 
prising the steps of: 



35 



40 



45 



SO 



55 



forming apertures on predetermined parts of a 
resin film to be situated between said functional 
surface of said piezoelectric substrate and said 
mounting surface of said circuit substrate, posi- 
tions of said predetermined parts of said resin 
film respectively corresponding to said surface 
wave propagation areas, 
temporarily adhering said resin film to a surface 
selected from said functional surface of said 
piezoelectric substrate and said mounting sur- 
face of said circuit substrate, 
making said functional surface of said piezoe- 
lectric substrate oppose to said mounting sur- 
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face of said circuit substrate, and 

after positioning of said piezoelectric and circuit 

substrates is adjusted relative to each other, 

permanently adhering both said substrates to 

each other via said resin film by hot-pressing s 

them. 

13. A method according to claim 11 or 12, wherein: 

said step of forming apertures on said prede- 10 
termined parts of said resin film is carried out 
by means of a laser. 
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(54) Surface acoustic wave device 

(57) It is an object on the invention to provide a SAW 
device sealed by resin, which is low priced and suited 
for decreasing "its thickness and weight and requires no 
particular course for processing a substrate, and a 
method for fabricating the same. A functional surface of 
a piezoelectric substrate provided with interdigtal trans- 
ducers and a mounting surface of a circuit substrate are 
opposed to each other to form vibration cavities for sur- 
face wave propagation areas therebetween. Electrical 
power is supplied to the piezoelectric substrate from the 
circuit substrate via electrode pads formed on respec- 
tive inner surface of both the substrate and bumps 
inserted therebetween. A resin film adheres to the 
respective inner surfaces of both the substrates except 
the surface wave propagation areas to shield the vibra- 
tion cavity from the environmental space. Apertures are 
previously formed at predetermined parts of the resin 
film by means of a laser. A resin film is temporarily 
adhered to the inner surface of the circuit substrate for 
instance, and positioning of both the substrates are 
adjusted relative to each other. Thereafter, both the sub- 
strates are permanently adhered to each other by hot- 
pressing them, and sealing Is completed. 
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